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opening is set higher than the best level (x) of the water cooled area in the 
EGR cooler. The post guides the cooling water (14) from the pouring opening 
into a water cooled system part e.g. a thermostat (16). The 

DETAILED DESCRIPTION - The EGR cooler is positioned higher than a engine 
cylinder head (18) . 

USE - For water cooled system of vehicle engine. 

ADVANTAGE - Allows convenient arrangement of exhaust gas recirculation EGR 
cooler at higher location beside engine cylinder head. Eliminates use of 
heater tank/ thus reducing size and cost of piping structure. 

DESCRIPTION OF DRAWING (S) - The figure shows the schematic diagram of an air 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the degassing piping structure of the water-cooled 

network for cars. 

[0002] 

[Description of the Prior Art] Conventionally, with the engine of large-sized cars, such as a heavy-duty 
truck, the so-called exhaust gas recycling (EGR:Exhaust GasRecirculation) which reduced generating of 
NOx (nitrogen oxides) is performed by making combustion of the fuel within an engine control with the 
exhaust gas which extracted a part of exhaust gas from the exhaust side, returned to the inspired air flow 
path, and was returned to the inspired air flow path, and lowering combustion temperature. * 
[0003] In performing this kind of exhaust gas recycling, he connects between the proper locations of the 
inhalation-of-air path suitably ranging from the inlet pipe to a location and an inlet manifold of the 
flueway ranging from the exhaust manifold to an exhaust pipe with an EGR pipe, and is trying to recycle 
exhaust gas through this EGR pipe generally. 

[0004] Moreover, if the exhaust gas recycled in an engine is cooled in the middle of an EGR pipe, since 
it can fall combustion temperature, without reducing an engine output not much when the temperature of 
exhaust gas falls and the volume becomes small and generating of NOx can be reduced effectively, there 
are some which equipped the engine with the EGR cooler of a water cooling type in the middle of the 
EGR pipe which recycles exhaust gas. 

[0005] Drawing 4 shows an example of the engine which equipped said EGR cooler, and one in drawing 
shows the engine which is a Diesel engine. This engine 1 An inlet pipe 5 to compressor 2a of the 
through aforementioned turbocharger 2 for the inhalation of air 4 which is the thing equipped with the 
turbocharger 2 and was drawn from the air cleaner 3 Delivery, Send the inhalation of air 4 pressurized 
by this compressor 2a to an intercooler 6, and it cools. Lead inhalation of air 4 to an inlet manifold 7 
further from this intercooler 6, and it is made to have distributed to each gas column of an engine 1 . 
Moreover, the exhaust gas 8 which drove delivery and this turbine 2b for the exhaust gas 8 discharged 
from each gas column of this engine 1 to turbine 2b of said turbocharger 2 through the exhaust manifold 
9 is discharged out of the vehicle through the exhaust pipe 10. 

[0006] And between the inlet pipes 5 of the upstream is connected with the exhaust pipe 10 of the 
downstream by compressor 2a of a turbocharger 2 with the EGR pipe 1 1 from turbine 2b of a 
turbocharger 2, and a part of exhaust gas 8 is extracted from an exhaust manifold 9, and it is made to 
have led to the inlet pipe 5. 

[0007] Here, said EGR pipe 1 1 is equipped with EGR valve 12 for adjusting the amount of recycling of 
exhaust gas 8 suitably, and EGR cooler 13 for cooling the exhaust gas 8 by which recycling is carried 
out, and it may have comes to fall the temperature of exhaust gas 8 in this EGR cooler 13 by carrying 
out heat exchange of cooling water 14 and the exhaust gas 8. 

[0008] Moreover, some cooling water 14 with a comparatively high pressure just introduced into this 
engine 1 is extracted from an engine 1 side, and it uses for cooling by EGR cooler 13, and he makes the 
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cooling water 14 which carried out heat exchange to exhaust gas 8 and which carried out the 
temperature up join through the cooling water 14 and the thermostat 16 which carried out the 
temperature up via said engine 1 by this EGR cooler 13, and is trying to lead to a radiator 15 in the **** 
engine 1 described above. 

[0009] In addition, circulation of such cooling water 14 is performed by the coolant pump 17 driven 
with an engine 1 . When the temperature of the cooling water 14 in immediately after starting of an 
engine 1 etc. is low By opening the channel which closes the channel of the return from a radiator 15 by 
actuation of a thermostat 16, and leads the cooling water 14 from an engine 1 to a coolant pump 17 
Cooling water 14 is directly sent into a coolant pump 17, without making it go via a radiator 15, and it 
enables it to have avoided the supercooling of an engine 1. 
[0010] 

[Problem(s) to be Solved by the Invention] However, although a location higher than the engine 1 in the 
posterior part of a cab is equipped with a header tank and he is trying in the case of the large-sized car in 
the former to pour in cooling water 14 from the filling port of this header tank so that cooling water 14 
can be poured into a water-cooled network even if it does not lift a cab In medium size cars, such as a 
medium size truck with the more sufficient access nature to an engine 1 than a large-sized car There was 
fault that arrangement of EGR cooler 13 received constraint remarkably with the height location of the 
filling port for pouring in cooling water 14 first in order to consider all the water-cooled networks in 
which it usually appears in which that this kind of header tank is not equipped, and it contains an engine 
1 and radiator 15 grade for a certain reason as full of water. 

[001 1] Namely, as shown in drawing 5 , it sets on the medium size car which has not equipped the 
header tank. Although the filling port 19 is provided so that opening may be carried out to the thermostat 
16 grade attached in the front face of an engine 1 in a location higher than said cylinder head 18 since 
the cylinder head 18 of an engine 1 generally serves as the best location of all the water-cooled networks 
Since the oil-level level of all water-cooled networks is decided by opening level of this filling port 19 If 
EGR cooler 13 is not arranged in a location lower than the opening level of said filling port 19 Perfect 
degassing in the water-cooled field in this EGR cooler 13 became difficult, and when generated by the 
amount of (poor heat exchange section of exhaust gas 8 and cooling water 14) local hot spot with the 
accumulator ball which remained to the water-cooled field of EGR cooler 13, there was a possibility that 
breakage by stress concentration might arise. 

[0012] On the other hand, the EGR pipe 1 1 equipped with EGR cooler 13 When a left-hand side 
induction system must be passed at the cross direction, it must arrange from the exhaust system on the 
right-hand side of an engine 1 and it is going to store EGR cooler 13 in the height dimension of an 
engine 1 Although before an engine 1 and the backside must be turned and the EGR pipe 1 1 must be 
passed to the cross direction Below the cylinder head 18 by the side of before an engine 1, a thermostat 
16 and coolant pump 17 grade are arranged. On the other hand, since transmission etc. is arranged below 
the cylinder head 18 on the backside [ an engine 1 ] It is a very difficult situation to store and arrange 
EGR cooler 13 in a location lower than the opening level of a filling port 19 to the structure of the 
present medium size car (in addition). The cylinder-head cover with which 20 in drawing 5 is attached in 
the upper part of the cylinder head 18, and 21 show the cylinder block. 

[0013] For this reason, although it is desirable to make a medium size car as well as a large-sized car 
equip with a header tank, and to ease the constraint about arrangement of EGR cooler 13, in order to 
have to be ready for a great cost rise to application of the header tank to a medium size car, it is required 
to realize loading to the medium size car of EGR cooler 13, without applying such a header tank. 
[0014] This invention is what was made in view of the above-mentioned actual condition, and it aims at 
making it carry the EGR cooler of a water cooling type more nearly up than the cylinder head also to the 
car which does not equip a header tank. 
[0015] 

[Means for Solving the Problem] This invention relates to the degassing piping structure of the water- 
cooled network both for a vehicle characterized by to prepare the irrigation post in which it was made to 
lead the cooling water which hung up the filling port of cooling water more highly than the best level of 



http ://www4. i pdl .ncipi .go.j p/cgi -bin/tran_web_cgi_ejj e 



6/14/05 



.JP,2002-285843,A [DETAILED DESCRIPTION] 



Page 3 of 4 



the water-cooled field of this EGR cooler , and was poured into this filling port to the proper part in a 
water-cooled network near said EGR cooler while arranging the EGR cooler of a water cooling type in 
the height location exceeding the engine cylinder head . 

[0016] Since the opening level of a filling port will become higher than the best level of the water- 
cooled field of an EGR cooler even if it arranges the EGR cooler of a water cooling type in the height 
location exceeding the cylinder head if it ** and does in this way, it will realize easily and perfect 
degassing in the water-cooled field in an EGR cooler becomes possible [ avoiding adoption of a header 
tank ]. 

[0017] Therefore, since according to the above-mentioned example of a gestalt the EGR cooler of a 
water cooling type can be arranged up more convenient than the cylinder head and the constraint about 
arrangement of an EGR cooler can be remarkably eased also to the car which does not equip a header 
tank, adoption of an expensive header tank can be avoided and large reduction-ization of cost can be 
achieved. 

[0018] Moreover, if it is desirable to connect with a location higher than the best level of the water- 
cooled field of the EGR cooler in an irrigation post and it carries out wastewater passage which extracts 
cooling water from the water-cooled field bottom of an EGR cooler in this way in this invention In case 
cooling water is first poured in from a filling port and all water-cooled networks are filled the water 
level in the water-cooled field in an EGR cooler — the water level in an irrigation post — following — 
abbreviation, since it goes up on the same oil-level level and the air of the top in an EGR cooler is 
extracted from wastewater passage reasonable to an irrigation post side Perfect degassing in which an 
accumulator ball does not remain naturally will be realized at the time of the full of water in an EGR 
cooler. 
[0019] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained below, referring to 
a drawing. 

[0020] Drawing 1 - drawing 3 show an example of a gestalt which carries out this invention, and the part 
which attached the same sign as drawing 4 and drawing 5 expresses the same object. 
[0021] The structure which formed the filling port 19 in the thermostat 16 upper part like drawing 5 
mentioned above is abolished, and he builds a tooth space in the upper part of said thermostat 16, and is 
trying to arrange EGR cooler 13 of a water cooling type to this tooth space in this example of a gestalt. 
[0022] Although this EGR cooler 13 will be arranged in the height location exceeding the cylinder head 
18 of an engine 1 On the side face on the right-hand side of the front approach of said engine 1 (exhaust 
manifold side) The irrigation post 23 to which it was made to lead the cooling water 14 which hung up 
the filling port 22 of cooling water 14 more highly than the best level x of the water-cooled field of EGR 
cooler 13, and was poured into this filling port 19 through a crossfire tube 24 to a thermostat 16 is 
formed. He is trying for the opening level of a filling port 22 to become higher than the best level x of 
the water-cooled field of EGR cooler 13 by this. 

[0023] Here, if drawing 3 explains the internal structure of said EGR cooler 13, in this kind of EGR 
cooler 13, to the direction both ends of an axial center of the shell 25 formed in the shape of a cylinder, 
plates 26 and 26 have fixed so that the end face of shell 25 may be blockaded, on these each plates 26 
and 26, the both ends of many tubes 27 have fixed in the state of penetration to them, and the tube 27 of 
these large number is prolonged in the direction of an axial center in the interior of shell 25. 
[0024] Near [ one ] the edge of shell 25, the cooling water installation tubing 28 to which it was made to 
lead cooling water 14 from an engine 1 side is connected. And near the other-end section of shell 25 The 
cooling water exhaust pipe 29 (wastewater passage: refer to drawing 1 and drawing 2 ) which discharges 
the cooling water 14 inside [ shell 25 ] this in a location higher than the best level x of the water-cooled 
field of EGR cooler 13 in said irrigation post 23 is connected. Cooling water 14 is supplied to the 
interior of shell 25 from the cooling water installation tubing 28, flows the outside of a tube 27, and is 
discharged by the exterior of shell 25 from the cooling water exhaust pipe 29. 
[0025] namely, - since the field filled with the cooling water 14 of this shell 25 interior turns into a 
water-cooled field of EGR cooler 13 mentioned above EGR cooler 13 - abbreviation - it is level 
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arrangement - if it becomes, the upper limit location of the building envelope of this shell 25 will call it 
the best level x of a water-cooled field. 

[0026] furthermore, to the anti-shell 25 side of each plates 26 and 26 It fixes so that the bonnets 30 and 
30 formed in the shape of a bowl in the building envelope may wrap the end face of each of said plates 
26 and 26 entirely. The exhaust gas inlet port 3 1 is formed in the center of one bonnet 30, and the 
exhaust gas outlet 32 is formed in the center of the bonnet 30 of another side, respectively. The exhaust 
gas 8 of an engine 1 goes into the interior of one bonnet 30 from the exhaust gas inlet port 31. After 
being cooled by heat exchange with the cooling water 14 which flows the outside of this tube 27 while 
passing along many tubes 27, it is discharged inside the bonnet 30 of another side, and recycles in an 
engine 1 from the exhaust gas outlet 32. 

[0027] In addition, it is made to have not produced the stagnation of cooling water 14 in the part which 
stands face to face against the cooling water installation tubing 28 by 33 in drawing 3 showing the 
bypass outlet pipe prepared in the location which confronts in the diameter direction of shell 25 each 
other to the cooling water installation tubing 28, and extracting some cooling water 14 from this bypass 
outlet pipe 33. 

[0028] Since the opening level of a filling port 22 will become higher than the best level x of the water- 
cooled field of EGR cooler 13 even if it arranges EGR cooler 13 of a water cooling type in the height 
location exceeding the cylinder head 18 if the **** configuration which it **(ed) and was described 
above is adopted In case cooling water 14 is first poured in from a filling port 22 and all water-cooled 
networks are filled It goes up on the same oil-level level, the water level in the water-cooled field in 
EGR cooler 13 - the water level in the irrigation post 23 - following - abbreviation - The air of the 
top in EGR cooler 13 will be extracted from the cooling water exhaust pipe 29 reasonable to the 
irrigation post 23 side, and perfect degassing in which an accumulator ball does not remain naturally 
will be realized at the time of the full of water in EGR cooler 13. 

[0029] Therefore, since according to the above-mentioned example of a gestalt EGR cooler 13 of a 
water cooling type can be arranged up convenient and can be carried from the cylinder head 18 also to 
the medium size car which does not equip a header tank, adoption of an expensive header tank which is 
used in the case of the large-sized car can be avoided, and large reduction-ization of cost can be attained. 

[0030] In addition, as for the degassing piping structure of the water-cooled network for cars of this 
invention, it is needless to say that modification can be variously added within limits which do not 
deviate from that it can apply like the all vehicles type car which is not limited only to the above- 
mentioned example of a gestalt, and does not equip header tanks other than a medium size car, and the 
other summaries of this invention. 
[0031] 

[Effect of the Invention] Since according to the degassing piping structure of the water-cooled network 
for cars of above-mentioned this invention the EGR cooler of a water cooling type can be arranged up 
convenient and can be carried from the cylinder head also to the car which does not equip a header tank, 
adoption of an expensive header tank can be avoided and the outstanding effectiveness that large 
reduction-ization of cost can be achieved can be done so. 



[Translation done.] 
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